LATERAL-FLOW BIOHAZARD SAFETY ENCLOSURE 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to laboratory safety enclosures for use in handling 
5 biohazard materials, and in particular to laboratory safety enclosures for use in 
housing automated instrumentation used in the handling of biohazard materials. 
Description of the Prior Art 

Laboratory safety enclosures, also known as vented workstations, are safety 
devices used in research, analytical, teaching, and other laboratories. These 
10 containment devices provide enclosed work areas where handling of toxic substances 
can be performed with minimum risk to users. They are used primarily in 
pharmaceutical, chemical, biological and toxicological laboratory settings. 

Specifically, a laboratory safety enclosure is comprised of a work chamber 
within which materials are manipulated or worked upon by an operator, a means for 
1 5 introducing uncontaminated air into the chamber, an air exhaust mechanism for 

removing contaminated air from the enclosure, and a means such as a HEPA filter for 
removing hazardous contaminants from the contaminated air before exhausting the air 
from the workstation, or returning the air to the work chamber. 

The enclosure is comprised of a work chamber with an access opening and an 
20 exhaust or discharge opening. The enclosure may include a pair of spaced, parallel 
side walls; rear and upper walls joining the side walls; and a bottom wall or floor that 
together define the work chamber. The chamber also has an access opening or inlet 



through which the operator inserts, removes or manipulates material within the 
chamber. Exterior air, i.e., air from outside the workstation, can enter the chamber 
through this access opening, as well as through a top or bottom bypass. A moveable 
closure can be employed to vary the size of, or close, the access opening. Air is 
5 exhausted from the work chamber through an opening that may be located on the 

opposite side of the chamber from the access opening or in the bottom of the chamber, 
depending on the workstation design. 

Air exhausted from the chamber may be discharged to the atmosphere, i.e., to 
the exterior of the workstation, such as into the room where the workstation is located, 
10 or outside the building. Before being discharged, the air is directed through a HEPA 
filter to remove contaminants. Instead of discharging the air to the atmosphere, a part 
or all of the air may be returned to the work chamber after passing through the HEPA 
filter. 

In designing a workstation, one of the primary goals is to minimize turbulence 
15 of the airflow. The resulting laminar flow structure promotes containment efficiency 
without affecting balance readings, dispersing light powders or otherwise 
compromising process efficiency. In addition, laminar airflow across the work 
chamber avoids "dead spots" or stagnant areas where contaminated air can reside 
without being exhausted from the chamber. 
20 In a conventional laboratory workstation, the chamber is configured with the 

access opening, and optionally air inlets, at the front of the chamber, and exhaust 
openings in the bottom and/or rear of the chamber. If a part of the exhausted air is to 



be filtered and returned to the work chamber, a return inlet is normally provided in the 
upper wall of the chamber. This configuration is suitable for workstations in which an 
operator manipulates small volumes of material through the access opening. 
However, many laboratory and manufacturing procedures now require isolation from 
5 the environment of automated instrumentation that is simply too large to conveniently 
fit within a conventionally designed workstation, while still achieving the desired non- 
turbulent airflow. 

Summary Of The Invention 
The present invention relates to laboratory safety enclosures, referred to herein 

10 as vented workstations for brevity, particularly adapted to enclose automated 

instruments used to manipulate biohazardous materials, or to make available a large 
work surface for other purposes, while providing a non-turbulent, non-stagnant 
airflow though the work chamber. Basically, the workstation of the invention is 
comprised of an enclosure having a front wall, a back wall, a top wall, a bottom wall, 

15 and first and second opposed end walls, the walls together defining a chamber. The 
chamber has an air inlet opening and an air outlet opening, with a high efficiency filter 
between at least one of the openings and the chamber. It will be understood that the 
term "opening" as used herein encompasses an entire wall, as well as an opening 
within a wall. An airflow means directs air along a horizontal pathway through at 

20 least a part of the chamber between the end walls. An air exhaust is provided 

downstream of the filter to exhaust a part of the filtered air, and a make-up air inlet 
into the chamber is provided for introduction of make-up air. 



Preferably, the workstation chamber includes two HEPA filters, one covering 
the air inlet opening and one covering the air outlet opening. The inlet and outlet 
openings may be located in opposed end walls, with the filters being oriented parallel 
to each other and perpendicular to the horizontal pathway. Depending upon the 
5 particular embodiment of the invention, more than one air inlet opening or air outlet 
opening may be used. Also, instead of both openings being in end walls, at least one 
of the openings may be in a chamber wall other than an end wall, e.g., a top or back 
wall. 

The components of the workstation may be assembled in different ways while 
10 still achieving the objectives of the invention, so long as airflow is created along a 
horizontal pathway through at least a part of the workstation chamber. In one 
embodiment of the invention, an enclosure having top, bottom, back, front and 
opposed end walls is provided, with the an air inlet opening in one end wall and an air 
outlet opening in the opposite end wall. A non-loading HEPA filter is positioned over 
15 the air inlet opening, while a loading HEPA filter is positioned at the opposite end of 
the work chamber over the air outlet opening. The filters are oriented parallel to each 
other and perpendicular to a horizontal pathway through the chamber and between the 
filters. A conduit extends between the exterior of the filters, with a fan being 
positioned to draw air from the chamber through the loading HEPA filter interior and 
20 into the chamber interior through the non-loading HEPA filter. The conduit includes 
an exhaust port of opening downstream of the fan to discharge air from the 
workstation, and an inlet into the chamber, e.g., in the front wall of the enclosure to 



introduce make-up air from outside the workstation. A doorway or closeable inlet 
may also be provided for access to the chamber interior. 

A second embodiment of the invention is constructed similar to the first 
embodiment, except that the air inlet opening is located in a wall other than an end 
5 wall, e.g., the top wall. Preferably, the air inlet opening is adjacent an end wall to 

maximize the length of the horizontal pathway. In order to facilitate the creation of air 
flow along the horizontal pathway, this embodiment may also include deflector or 
turning vanes in front of the filter covering the air inlet opening, with the vanes being 
angled inwardly toward the opposite end of the chamber. 

10 In another embodiment of the invention, an enclosure having top, bottom, back, 

front and opposed end walls is provided, with air inlet openings in both end walls and 
an air outlet opening in a wall other than an end wall. Preferably, the air outlet 
opening is located approximately equidistant between the end walls, e.g., in the back 
wall of the enclosure. Non-loading HEPA filters are positioned over the air inlet 

15 openings, while a loading HEPA filter is positioned over the air outlet opening. 

Conduits extend from the air outlet opening to the air inlet openings, with a fan being 
positioned to draw air from the chamber interior through the loading HEPA filter and 
into the chamber interior through the non-loading HEPA filters. The conduits include 
exhaust ports downstream of the fan to discharge air from the workstation. An inlet 

20 into the chamber, e.g., in the front wall of the enclosure opposite the air outlet 
opening, is provided to introduce make-up air from outside the workstation. A 
doorway or closeable inlet is also provided for access to the chamber interior. 



It has been found that the present configuration provides significant advantages 
over prior art vented workstations. A larger chamber is available, permitting the 
enclosure of automated instruments used to manipulate biological materials; laminar 
airflow through the chamber is possible; and ease of operator access into the chamber 
is provided. By positioning a HEPA filter between the air outlet opening and the fan, 
contamination of the fan is avoided, facilitating cleaning and replacement, if needed. 

Brief Description Of The Drawings 

Fig. 1 is a front view of a preferred embodiment of the invention. 

Fig. 2 is a sectional front view of the preferred embodiment of the invention. 

Fig. 3 is a front view of a second embodiment of the invention. 

Fig. 4 is a sectional front view of the second embodiment of the invention. 

Fig. 5 is a front view of a third embodiment of the invention. 

Fig. 6 is a sectional front view of the third embodiment of the invention. 
Detailed Description Of The Preferred Embodiment 

Figs. 1 and 2 illustrate a preferred workstation, generally 10, comprised of a top 
wall 12, bottom wall 14, back wall 16, front wall 18, first end wall 20 and opposite 
second end wall 22. The walls together form a work chamber 24. Non-loading HEPA 
filter 26 is positioned across end wall 20, while a loading HEPA filter 28 is positioned 
across end wall 22. Conduit 30 extends between the exterior of the filters, with fan 32 
being positioned to draw air from chamber 24 through HEPA filter 28 and into 
chamber 24 through non-loading HEPA filter 26. Conduit 30 includes an exhaust port 



34 downstream of fan 32 to discharge air from workstation 10. Inlet 36 into chamber 
24 is provided for introduction of make-up air. Closeable inlet 38 is also provided for 
access to chamber 24. 

A second embodiment of the invention, generally 40, illustrated in Figs. 3 and 
5 4, is comprised of top wall 42, bottom wall 44, back wall 46, front wall 48, first end 
wall 50 and opposite second end wall 52. The walls together form a work chamber 
54. Non-loading HEPA filter 56 is positioned in top wall 42 adjacent first end wall 
50, while a loading HEPA filter 58 is positioned across end wall 52. Turning vanes 60 
orient air from filter 56 to along a horizontal pathway through chamber 54. 

10 Conduit 62 extends between the exterior of the filters, with fan 64 being 

positioned to draw air from chamber 54 through HEPA filter 58 and into chamber 54 
through non-loading HEPA filter 56. Conduit 62 includes an exhaust port 66 
downstream of fan 64 to discharge air from workstation 40. Inlet 68 into chamber 54 
is provided for introduction of make-up air. Closeable inlet 70 is also provided for 

15 access to chamber 24. 

Another embodiment of the invention, generally 80, illustrated in Figs. 5 and 6, 
is comprised of top wall 82, bottom wall 84, back wall 86, front wall 88, first end wall 
90 and opposite second end wall 92. The walls together form a work chamber 94. 
Non-loading HEPA filters 96 and 98 are positioned across end walls 90 and 92, 

20 respectively. Loading HEPA filter 100 is positioned across a central opening 102 in 
back wall 86. 
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Conduit 104 extends from opening 102 to end walls 90 and 92. Fan 106 draws 
air from chamber 94 through HEP A filter 100 and back into chamber 94 through 
HEP A filters 96 and 98. Conduit 104 includes exhaust ports 108 and 1 10 on opposite 
sides of fan 106. Inlet 1 12 in front wall 88 is provided for introduction of make-up 
5 air into chamber 94. 

Certain modifications and improvements will occur to those skilled in the art 
upon a reading of the foregoing description. It should be understood that all such 
modifications and improvements have been deleted herein for the sake of conciseness 
and readability but are properly within the scope of the following claims. 
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